29 Large percentages of dairy cows do not express behavioural signs of oestrus. Faecal and 30 urine fatty acid concentrations increase during oestrus. The objective of the present study was 31 to determine the milk FA profile of dairy cows during the oestrous and dioestrous periods and 32 the relationship with behavioural signs on the day of oestrus. The activity of 32 Holstein 33 Friesian cows was measured continuously using GEA Rescounter ll pedometers (GEA Farm 34 Technologies, Düsseldorf, Germany) and IceQubes (IceRobotics Ltd., Edinburgh, UK). Milk 35 samples were collected on the day of oestrus and on day 14 of the subsequent oestrous cycle 36 and analysed for FA concentration using gas chromatography (GC) and milk composition was 37 also determined. All cows were artificially inseminated within 12 h of the onset of oestrus. On 38 the day of oestrus, the concentration of acetic acid (P<0.001), valeric acid (P=0.016), caproic 39 acid (P<0.001) and myristoleic (P = 0.035) were greater in milk compared to day 14. On day 40 14 milk arachidonic acid concentration, however, was greater (P = 0.004) compared to the 41 day of oestrus. Also, on day 14 arachidonic acid concentration was greater (P = 0.002) in non-42 pregnant compared to pregnant cows. In conclusion, the results of this study indicate there 43 are changes in the concentrations of some milk FA during oestrus and dioestrus in lactating 44 dairy cows.
mammalian sexual behaviour and reproductive processes. Oestrous cows produce olfactory 66 chemical factors which attract the bull (Rekwot et al., 2001) . The bull responds to pheromones 67 (Rekwot et al., 2001) , chemical factors which are released from one individual that are sensed 68 by other individuals of the same species as a result of specific receptors for these chemicals. 69 As a result of sensing these signals, there is induction of specific endocrine and behavioural 70 reactions in another individual of the same species (Vyas et al., 2012) . Oestrous-specific 71 pheromones have been detected in the urine (Ramesh Kumar et al., 2000) , faeces 72 (Wiegerinck et al., 2011) and vaginal secretions (Rivard and Klemm, 1989; Rekwot et al., 73 2001) of cows. Bulls express the Flehmen response to vaginal secretions from oestrous cows 74 that have been applied to cows in dioestrous (Sankar and Archunan, 2004) . 75 In addition, oestrous and non-oestrous cows have been differentiated by bulls through the 76 detection of pheromones in urine (Vyas et al., 2012) . Various molecules have been proposed 77 as chemical indicators of oestrus (Sankar and Archunan, 2008) . During oestrus, fatty acids 78 (FA) such as tridecanoic, myristic and pentadecanoic acids are in greater concentrations in 79 cow urine than at other stages of the oestrous cycle (Kumar and Archunan, 2006) . 80 provided ad libitum from water troughs at the end of each passageway area. 114 
2.2.
Determination of the day of oestrus and duration of oestrus 115 Cows were monitored for signs of spontaneous oestrus using two automated methods 116 throughout the duration of the experiment. These were a GEA Rescounter ll pedometer (GEA 117 Farm Technologies, Düsseldorf, Germany) attached on the right front leg and an IceQube 118 (IceRobotics Ltd., Edinburgh, UK) attached to the back left leg of each cow. 119 The 'Oestrus' samples were collected on the day of behavioural oestrus. Oestrus was 120 identified using the cows alert system (GEA Rescounter ll and IceQubes). The oestrous period 121 was identified from the increase in physical activity (GEA using an arbitrary unit; AU) and the 122 number of steps taken (IceQube) that were > 80% of the mean number for the preceding 3 123 days followed by a decrease to < 80% during the following 2 days. The periods between the 124 two basal thresholds of physical activity that were indicative of a non-oestrous animal were 125 considered to be the period of oestrous duration (López-Gatius et al., 2008) . 126 2.3. Artificial insemination and pregnancy diagnosis 127 All of the cows were artificially inseminated 12 hours after detection of oestrus using frozen-128 thawed semen from one of six bulls. Cows that did not return to oestrus within 30 days of Spontaneous oestrous events (n = 32) were detected using the GEA pedometers during 187 the study period. The average physical activity during oestrus as recorded by GEA was 768.5 188 ± 37.9 AU (Mean ± SEM; range 412 -1220 AU). The average duration of oestrus as determined by the GEA pedometers was 12.8 ± 0.6 hours (range 7 -19 hours). On the day of On the day 14 after oestrus, arachidonic acid (C20:4n6c) concentrations in milk samples 212 were greater (P = 0.004) in comparison to the day of oestrus. Furthermore, arachidonic acid 213 concentrations in day 14 milk samples from pregnant cows were less (P = 0.002; 0.53 ± 0.02 214 mg/100 mL; mean ± SEM) compared with that of non-pregnant cows (0.64 ± 0.02 mg/100 mL). 215 The concentration of undecanoic acid (C11:0) also tended (P = 0.066) to be greater on day 216 9 14 compared to the day of oestrus. In contrast, the concentration of myristoleic acid (C14:1) 217 was greater (P = 0.035) on the day of oestrus, and the concentration of elaidic acid (C18:1n9t; 218 P > 0.097) and lignoceric acid (C24:0; P = 0.063) also tended to be greater on the day of 219 oestrus compared to day 14. There were no significant differences in the concentrations of the 220 other long chain FA that were assessed (Table 3) The concentrations of milk fat, protein, lactose and total solids were not different on the day 224 of oestrus compared to day 14 (Table 4 ). There was also no effect of oestrus (P = 0.990) on 225 the fat/protein ratio of milk compared to day 14 (Table 4 ). The findings of the present study indicated that milk concentrations of certain FA vary with 248 the stage of the oestrous cycle. It is believed that the chemical signals from different body These were myristoleic and arachidonic acid, and while myristoleic acid was greater during oestrus, the concentration arachidonic acid was greater in day 14 of dioestrus. In several other 300 studies there were differences in FA concentration in both faecal and urine samples of cattle. 301 Myristoliec acid was also found to be in greater concentrations in the milk of oestrous cows in 302 the present study. As far as we are aware this is the first reported difference in milk myristoleic 303 acid concentrations and the reason for these differences remains to be elucidated. Similar to 304 the findings of the present study, in a study conducted with Holstein heifers by Lukaszewska 305 and Hansel (1980) 
